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(54) Title: FLAME RETARDANT COMPOSITION WITH ENHANCED FLUIDITY, FLAME RETARDANT RESIN COMPO- 
SITION AND MOLDING THEREOF 
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^ = (57) Abstract: A flame retardant composition comprising 1 to 99 pts.wt. of piperazine/inorganic phosphorus compound salt (com- 
ponent (A)) selected from among piperazine phosphate, piperazine pyrophosphate, piperazine polyphosphate and mixtures of these 
piperazine salts; 99 to 1 pt.wt. of melamine/inorganic phosphorus compound salt (component (B)) selected from among melamine 
phosphate, melamine pyrophosphate, melamine polyphosphate and mixtures of these melamine salts (provided that the sum of com- 
ponent (A) and component (B) is 100 pts.wt.) and 0 to 50 pts.wt. of arbitrary component (component (C)), to which 0.01 to 20 
pts.wt. of silicone oil (component (D)) of ^5000 mm 2 /s viscosity at 25°C is added. This flame retardant composition excels in not 
only flame retarding capability but also powder performance and hygroscopic property enhancing effects. Addition of this flame 
retardant composition to resins provides flame retardant materials with change of electrical resistance reduced. 
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j$ : &^F&& 1 i\^Mz~r mm a £fc> ^uu^y^-^Atttt 

StbTH 4fflBg6 1 - 9 8 7 2 C^fPif ^©fgffl#flg) 

l:i§3-f^ #PJ&H6 1 - 1 0 3 9 6 (#fFif*©iBH# 

fig) [^75>/*JVA7JVTkFfS^J:53-f^>m »Pi¥3-13 

150 mtm^ommmm) iM^un^tasn-T^ 

BfcJ«fFfl9 3 9 9 3^ (#fFlt^(D|5H, #^lf^l#M) ^«x^ 
3r>'Wm\Z&2>n—<T>( #FI¥8- 1 3 4 4 5 5^fi (#fFI*^C0lS 

L^U fufB^H^PS- 1 3 1 5 0 8#^«Klifi*$nTV^S«t«^ffi«, II 

mm 2003-2693 5#^« (WWW^Ottffl^fla) 

vfris* mmmm 2003-2693 5-%^ (#i^i»^©«Big#M) um<d 
mmmummmm^mtvxumm 2000-6384 2-*§-&$a (wtfi**® 
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^ ^ s > ©ffi^^it Tit 6 nfeit«j £ ~> u n - >^--r iwt § e £ t isn 
n§u^ ra± < $ nt v> & 5&> o &„ 

^^><t«u yik&mvm. ( (a) i-9 9ii^, u>m^^5>> 

i^W^IK^n§/75>tii'JM^l!l0l ((B) Jjfc#) 99-11 
(fefcb (A) (B) &#©^tH;J:l 0 Oili) , feckrjCffi*©^ 

# ( (o j&ft) o~5 ommmfr%fczmmwte.&#}^ 2 5tT©»t5 

0 0 0mm ! /sKTTS§y'J3->ti'^ ( (D) J5fe#) 0. 01~20ii 

#5&93©*g 2 tr^^5?>t^t»u>^*©*a ( (a) ^h°nu> 

K^55^>&8 0li%^±tfU, ^75>ti«U ( (B) 
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^n>J>i^7$>S8 0lI%^±MU (A) J&ftt (B) fcft 

*)Jyn > T & S m (Dm 1 * 2 W § o 

#§gHJ§<£>fg4te, v"J 3->^;]/ ( (D) ^WWWHn$?x> 

«gBJ<£>il5«, >/ij3->t^f;V ( (D) #2 5lCT©ttltl 0 0 0 
mm 2 / s OTT-fe§*^B^0l 1 - 4 tl^ j$4ft Si^TS. 
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&t=$§U >4t&®(DV >m^-(D^:)l/tk&l : 5-5 : l#W£b<, 1:2-2: 
1 7^#Kl£? £bVi Q 

^mm\z&tfz> (b) ^ 7 5 > i*iu >ft^©itt, u>m^ 

^5>\ b:nu>8^75x sr;#uu>s^7 5>j5^ss?$n, crnste 

^^$>t*n»uMb#*©s!'&jt ( (b) ^©«a^jt) \z. mmteHb&w 

U MMtD'J^TOtJWt^l : 5-5 : l#W£b<> 1:3 — 3:1^ 
«rfcff£bv>. 

*5S59K:*ttS (D) i^§~>'Jn->^JHi2 SttoWS 0 0 
OmmVs^T, Sf* b < 3 0 0 0 mm 2 / s &TT&nt£WfcfWIK3nf\ 1 
0 0 Omm ! /sOT©fe©«lff^b^o f»5 0 0 0mm ! /s 

M®Miffe/h$^. (D) (A) (B) ^(D^-tH 0 

o mm^Mzs (o ^0-5 ofi»§^e>^§«tj^^tbTo. 01-20 

S10M^S^i«U< 1 0. l-lOlIWWSLK 
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©T$?^bv^o JtwB^U n->^-f;W3:, x#^r^fe, #;v^>-;i/^ 

£fc, ^~->-^-( jviz^^munmm^mtmzm^nr, mz.it, mm 

»iy'Jn->t-fMl 0 0-15 0°CfcMbfj:^e»a#T^ £ ttr 

»i> n-^ ii^ojaisi oo~i5 o°cTff ^ ^iiTfeW 

KF-99 (tfc) m : %&M2 0 mm 2 / s ) , S^WW Fn 

^x>1#3t©fecr)ibT«. HM S — 15 1 (Ge 1 e s ttS : 2 5-3 
5 mm 2 / s ) , HM S-071 (Gelest |±$g : 2 5 - 3 5 mm 2 / 
s) , HMS-301 (Geles t %M : 2 5 - 3 5mmVs) , DM 
S-H2 1 (Geles t ft© : #fcge 1 0 0 mm 2 / s ) &£;&*&D> X/j^pi' 
mt£h. m%.\&* X-22-2000 (flc) I:^190mmV 

s ) , KF-102 (MSMbS* (HO l:M4 0 0 0mm ! /s) , 

#l*.fc£, X - 2 2 - 4 0 1 5 ««Di<fb^ (*) 1:M13 0 mm 2 

/s) , ts)v\^j-)vm^ mxu, x-22-4oi5 mm\h^ m) m 
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M2 0 0 0mmVs) , KF- 3 9 3 

(**) m : ^2 0 mm 2 / s ) teE<D9£&&&m^T%£\,*o 

2$*&g&8!l£E'&bT i fe s fc<, 7x;-WSIb8SiiS!, U >S»fbBfr.ifc 

(o (a) (b) &ft<D&wri 001 

KYbv^v'^A, /WFn^JWh, ^J^a^oiifli^ft, 

^m^s^^f sru ix.n BMbi&ttia (H##jsxn cho st) , 

l&BJIM'fbM (H^^IIi (HO $8) , t/77050 0 
2 ^m©S»i™M : f ft^Ii («0 St) , ^-y^T^>K 
0. 0 2 /imOiWftlbfciSf f f IftlD : fftf II («0 St) , T 
I PAQUE R- 6 8 0 (BMfc^ > : (80 St) , "7*7^1 

5 0 (iHb^^i^A : t&frKb^Xli («0 St) > DHT-4A (/WHO^ 
h : mfP^XH (HO it) , 7)V% V-T If- 4 (MI«'I4/W Ha^JV 
h :1»!fc^X!t (HO St) > (7Xm<bV^v"^7A :t«Kb 
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^znm m) m t^^cDn^^m^m^^^t^x^^o 

<D-x\ mMM*m&?&m%<Dmm^mmzBcxn&mmT&ztfim&v^ 0 

(3, 5 -^H^;i/-4-t Fn^r>-^>^;1/) JfrX**— K 1, 6 
-^\^P^^^l/>t:X C (3, 5 pn*'>7i=;W y 

P tft>iT5 H] , 4, 4' -^tlf7 (6-IH7^-m-^WV-J0 , 
2, 2' -^f I/>HX (4 6 -!H7fjV7x;- )V) > 2, 2' 
-^^I/>H7n (4-XfP;V- 6 -^E7^7x;-JV) > 4, 4' -T^D 
f>H7 (6-IH7^I/-m-^I/7-;V) , 2, 2' -X?Ur>tf7 (4, 

6 — ;v) , 2, 2' -xfjf>H7 u-n-:/^;]/- 

6-IH7fJV7x;-JW , 1, 1, 3-hU7> (2-^^-4-tHD + 

y — 5 -i=7^7xx )V> l, 3, 5-hux (2, 6-v^^;p 

- 3-kFn^i/-4-lH7fM>^) -fV^T^lz-h, 1, 3, 5- 
hUX (3, 5 -^£7fjV-4-t Fnt^>^JW -f V5/7?W-h, 
1, 3, 5-HJX (3, 5-^£7^-4-tHn^^>^JV) -2, 
4, 6 - hU^;W<>i£>, 2-f£7fJl/-4-^^-6- (2-T^U 
n^M+y- 3 - f H7f 5 - ^fJH>^0 7x/-;K Xf7U;V 
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(3, 5 Hn^>7x-^) r/ntr^—K ^h^^r 

X C3 - (3, 5-^iH^Jk-4-tHu^^7x-JV) :7°Ctfc°;t>MX^ 

;W ;*^>, ^5?xfi/>^'ja-;nfx c (3, 5 -v>HH^5 t ;i/-4-k 

Hnty7x-JW ^DKt^-b] , 1, 6-AWf^>t:X C (3, 5 
- yiH7^JP- 4 - h F n^ry 7 x^JW 7°nW-b) , tfX C3, 3- 
tfX (4-hFD + y-3-^H7fJV7x^) ^'J*^7'>yM f'Jn 
-JVXXfJK H'7> i2-m^^-)V-A-^^)V- 6- (2-kFD^y-3 
-lH7 , f;V-5-^?M>^) 7x-JW T-iV^^U— K 1, 3, 5- 
h'JX C (3, 5-y^H7^-4-kFn + y7x^) 7*nt!^t+ 
->X^;W -fVy7^1/-h, 3, 9 -EX CI, l-^^^;k-2- { (3- 
i=7 4 ^-4-kFn^y-5-^^7x^W x°n tt-frttis) x^P 
;W -2, 4, 8, 10-Th7WXt°n [5, 5] ^>^#>, FUXf 
l/>^'jn-;HfX C (3-^H7^-4-kFn^y-5-^^7x- 

±BBU>*ifefcffiJfcjW£LT«, M*-«\ F'Jx;^7xxMX77^F, 
FUX [2-IH7Y;i'- 4 - (3-l£7*f;V-4-tFn^y-5-^5 1 ;i' 
7x-;i/ft) -5-^fJl/7x-JW *X771'F, FUf>';^777^F, 
^fJ^7x-MX77^F, V (5 S 5^;W ^7 7x'MX7 7-f K 5? 

(hU^^;V) ^>^XUXUF-jy^X7 7^F, ^ (;xJk7xXJW ^ 

>^XUXU1 J^*777^f K t£X (2, 4-yIH7^JV7xXjV) ^ 

>^XUXU l — ;V^7 7 7-f K (2, 6-yI£7fJV-4-/5 1 ;V 

7x"JW WlU^UI Jl/y*7 7 7-fF> tfX (2, 4, 6-F'JlH 

7?Jl/7xX;W ^>^XUXUl J^X77-f F, fc'X (2, 4-S^S 

;^X^x;P) ^>^x'JXUl — JVy*777-f F, ^b? (FUt^W -TV 
7°Dt°UT>y7x7-JFy*X7 7^ F, 5^h^ (h'Jf'>;W -4, 4' - 
n-7'f Ur>t'X (2-fH7^-5-^^7x7-JW y*777^F, 
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^ (h'JfyJW -1, 1, 3-hUX (2-^^Jk-4-tFn + y-5 
-IH7^JP7x^JV) 7^>h'J*X7T^h, "rhy^X (2, 4-v^H 
f^)Vy x-~)V) \iy x.~U>^7.^i--i K 9, 1 0 ->VW Fn- 9 -3- 
3r1r-l 0 -*X777xt>Xl^>- 1 0 -^IM h\ 2, 2' 
fc?X (4, 6-IH7fJl/7x"Jl/) - 2 -X^;i/^\^v;i/^X^T< h> 2, 
2' -;*5Pl/>t:X (4, 6 -W>^^)Vy x x;]/) -^^77^X77^ 
K 2, 2' -X^U^>tfX (4, 6-ylH7fJl/7i-ik) ^;V^n^X 
77^fh, hUX (2- C (2, 4, 8, 1 0 - fh7^H7W^>7 
[d, n Cl, 3, 2] i?-3r^T£7,7^\i>- 6 sMrv] X5P;K> 

75X 2 -X^;i/~ 2 -7^7°nt:»^iJ 2, 4, 6 - MJ £|H 

n trusts* 5 U 7?JK fti>7n tf^M^X^T U )Vm<D^TJV 
^ty7°nt°^-hi^j;^>^x'J7'J 1 — ;Hrh^ ($-T)\>*)V 

±IB^^^M^iJibT«, ^J^.«\ 2, 4-yhFn^>77i;x 
2-kFn+y-4-^ h^y^>77x7X 2 -k Fn^y-4-t7 h+ 
M> , /7x;>, 5, 5' -^5Pl/>t?X (2-tFn^7-4-^h + y^ 
>7'7x7» m<0 2 - t: FD + y^>77x7 >m ; 2- (2' -kFn + y 
-5' -^^7iZJ0 ^>V*hU 77-Jk 2- (2' -kFn^y-3' , 
5' -^lH7WV7x-J|/) -5-7Pa^>7FU7y-JK 2- (2' - 
tFn^y-3' -^7^-5' -^^7i^JW - 5-7nn^>7F 
UTV-JK 2- (2' -kFo^y-5' -iHt7^7x^JW ^>V*b 
|J77-;K 2- (2' -kFn^y-3' , 5' -^75;V7x-J0 ^>V* 
hUTV'-;K 2, 2' -^l/>t:X (4-I£t7^-6- (^>7>U 
XV*U;i^) 7x7-JW , 2- (2' -tFn + y-3' -IH7^JV - 5 ' - 
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^M+i/7x-;>) ^>7hU7y-J^©2- (2' -kFn^>7x" 

;v) ^>y>U7 v—jvm ; 7 3i — )V^r >jyw-h, w y ;i/ j —jv* 

X— K 2, 4-^=^7x^-3, 5-^lH^-4-hFn + 
$/<>V*X-b, 2, 4-^lH7 5^7x-JV-3, 5-^fH^-4- 
fc HD^^>^X- K '\3r1J-T ? 3';i'- 3 , 5-yI£^;i/-4-hFn + 
y^>7l-hW> 1 /X-hI; 2 -X^;i/- 2 ' -Ih + ^lfxij F, 
2-ih*y-4' - F5^;i/^1fx<J Ffotlt^U Fit; x^;v- 

;i/-3- (p-^h + y7i-JW X^U U-h^(DisT bM ; 2 

- (2-kFD + y-4-t7h^77x-JP) -4, 6-tfX (2, 
H7^7x^JW - s-h'J7y>, 2- (2-t FD + y-4-^ F + y7 
xx;k) -4, 6-^7x-jV-s-hU7^X 2- (2-kFD^y-4- 
7D^y-5-^fJV7x-J]/) -4, 6-t£X (2, 4-^lH7^JV7x 
-s-h'J7y>f©hU7U — ;k hU7^ >W&£Vf Ztl&o 

±&H>&— FT iiVTfe. 2, 6, 6 

-fh7^fJl'-4-kFn4 1 ytX'JyX 2, 2, 6, 6-^b^^^JV- 
4-tf^U> ? ;i/X^TU- K 1, 2, 2, 6, 6-^>^*9\JV-4-fcWJ 
^Xr71/-h, 2, 2, 6, 6 h ? 4 - tf 5?M>l/X- 

K tfTv (2, 2, 6, 6-^h^^^;V-4-k°AU^;P) -fendr— K b 
7*7, (2, 2, 6, 6 -7-h?*^JV-4-WJ¥)V) -1, 2, 3, 4- 
y^>^h^^;k^^r'>l/-h, ^h^^rX (1, 2, 2, 6, 6-^>^^^ 
Jl/-4-hXU^I/) -1, 2, 3, 4 b7tS)V^*-yV— K t?X 

( 2 , 2 , 6 , 6 -T- h 7 *^)V- 4 - U 9 J)V) • 5? ( h U t^IO - 1 , 
2, 3, 4-7^>7-b7%JV^3r^U-b, (1, 2, 2, 6, 6 

^^^;i/-4-h°^U P)V) -y (FUryJW -1, 2, 3, 4-y^y^b 
7%)V-#*i/U—b> tfX (1, 2, 2, 4, 4-^>^^^-4-^Uy 
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- 2-y^)V- 2 - (3, 5 -5?»H^-4-t Hn+^>^) V 
n^— K 1- (2-tHn + yX5 : JV) -2, 2, 6, 6-^h^^;V-4 
-e^U^/-;i//nA#M^x^;i/Milfc£^ 1, 6-HX (2, 2, 6, 6 
-5 : -h^^5 1 ;P-4-t:^U^;i/T^7) *\tt>/2 t 4-^^nn-6-t 
Myy-s-b'J7^>iI^ 1, 6-HX (2, 2, 6, 

7 5y-s-h'J7^>lM^ 1, 5, 8, 12-rh7^ [2, 4-H 
X (N-y^;l/-N- (2, 2, 6, 6-7 = -h^^^JP-4-t:^U> ? ;V) 75 
7) -s-hU7^>-6 — OKI - 1 , 5, 8, 12-fh77ifHf*X 
1, 5, 8, 12-ff7+X C2, 4-tfX (N-^;V-N- (1, 2, 2, 
6, 6 -^>^^P;i/-4-fc:^U^;iO 757) - s- h'J7y>-6 — ( 
;K) -1, 5, 8 - 1 2 -^rh^Tlf 1, 6, 11-h'JX [2, 4 

-HX (N-^;i/-N- (2, 2, 6, 6 -^h^^^;V-4-t°^U v 5 ^) 
757) - s- hU7y>-6 — OK 75 7 t )>T*X 1, 6, 11-hU 
X [2, 4-tfX (N-y^;i/-N- (1, 2, 2, 6, 6 -^>? 4 
-fci^sUvW 757) -s-h'J7^>-6 — OK 7577>f*>f©t 

> 3^- H75 >{b&m&mvf <E>nz> 0 

m^-hU^A^;£©^m#MiM(7)^JS^ tfX (2, 4-^-t-»7i- 

;k) U^X^f^tb'J^A, 7^K>t:7; (2, 4 t 

;W) U>fxXTJkthU l ?A, tfX C7^l/>tfX (2, 4-^-t-^;i/ 

;^^M^cfc^«u ym^x^jv&mi&tT)}/*) v&mt^m^n^m. 
^>^u^>v;i/tf l — ;k hx (^fM>y'jf» v;nfb-;K tfx 

( ^ 5PJI/^ > U x > V ;V tf h — )V) U E <D PI >y'Jr>V )V t: b -JVM, 
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±mm^m^^itMtvxu. u-u3\>kt$ h- i, 2, 4-hU7^ 
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